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Abstract: The dfect of adding surfadants to dilute-HF containing
solutions was investigated. It was determined that diff erent surfadants
have an impad on particle and metals levels and may consequently

aff ect properties such as minority carier lifetime and thermal oxide
thickness Theresults also indicate that wafer particulate levels on bare
silicon wafers decrease upon thermal oxide growth.

Introduction:

Dilute hydrofluoric add (HF) is used in etching, stripping and cleaning
thin silicon dioxide (<500 Angstrom) films. Although dluted HF is
employed to decrease the dch rateit is not as controll able since
hydrogen ions generated duing the readion of silicon with HF readily
adsorb onto the silicon surface leading to non-uniform etching through
micromasking [1]. Hence, surfadants have been incorporated to
improve surface wetting and etch uriformity.

Experimental:

Prime 100-mm p-type silicon wafers were immersed sequentialy in a
modified RCA-1 followed by RCA-2 andfinally in dilute HF (100:1)
containing different surfadants. Metal and particle contamination
levels were conducted prior and following a nominal 170 Angstrom
thermal oxide growth. Electricd tests were performed on oxide-grown
wafers only.

Results and Discussion:

A wafer control group consisting o the same sequence as dilute HF
without the surfadtant was included for comparison testing. After
immersion in dilute HF, iron levels were devated for Group B wafers as
shown in Figure 1.
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Figure 1. Wafer surfacetrace metal by TXRF

Certain wafer surface trace metal impuriti es exhibit opposite trends after
dilute HF clean and thermal oxidation. TXRF analysisindicaes that
iron levelsincrease following oxide growth while copper levels vary
with different surfadants (opposite trends as noted for Group A and B).
As dhown in Figure 2, particles were also elevated wafers in Group B
after immersion in adilute HF with surfactant.
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Figure 2. Particleson wafers

Particulate levels also decreased foll owing thermal oxide growth. Figure
3revealsthat athicker oxide is grown with Group B wafers.
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Figure 3. Thermal oxide thickness
In additi on, the dectricd characerization of the thermal oxide indicates

reduced minority carier lifetime associated with Group B wafers as
shown in Figure 4.
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Figure4. Minority carrier lifetime

The reduced lifetimeis the result of higher iron concentration foundon
the thermal oxide and kere silicon.

Conclusion:

Addition of surfadants to dilute HF have been studied and shown to
aff ect trace metals, particles, oxide thicknessand minority carrier
lifetime after awet clean and thermal oxidation.
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